Smoking is a known risk factor for both macrovascular and microvascular complications of diabetes, contributing to higher medical costs, lower quality of life, and premature deaths in adults with diabetes who smoke ("DM smokers" hereafter). [1] [2] [3] Although the prevalence of smoking has decreased over the last decade in the United States, 4, 5 one in six adults with diabetes still smoke. 6 Diabetes experts recommend DM smokers be advised about smoking cessation and closely monitored for signs of complications by health care professionals, 7 but DM smokers are reportedly less likely to receive the recommended care. A survey of health plan members reported that DM smokers were likely to have fewer diabetes care visits and receive less frequent preventive care than DM non-smokers. 8 Using data from community-based statewide diabetes intervention programs, the present study compares five major diabetes care indicators between DM smokers and the agesex-race-matched DM non-smokers while controlling for the effects of insurance status.
Research Design and Methods
The data were collected from participants of the New York State Diabetes Coalitions community-based intervention programs, 1999-2004, which were designed to reach the medically under-served. 9 All participants were required to complete standardized forms at program registration. The data contain self-reported health status, smoking behavior, diabetes care, and insurance status of over 16,000 adults (age ≥ 18) with diagnosed diabetes. Participants with less than 13 months of duration since the diagnosis of diabetes were excluded from the study.
Then all current DM smokers (n=2,261) were extracted. To minimize the confounding effects of demographic characteristics on smoking, equal numbers of age-sex-race-matched DM non-smokers (n=2,261) were obtained from the same data set. The age-sex-race match was based on the 36-cell categories consisting of gender, three age categories, and six race/ethnic categories. Former smokers were regarded as nonsmokers in this study. No information was available on the amount of cigarettes smoked.
The mean age was 54.2 years for DM smokers and 54.9 years for DM non-smokers. For both groups, 44.8% were males, and 30.0% were racial/ethnic minorities, including 15.3% non-Hispanic Black, 11.7% Hispanic, 1.5% American Indian, 0.7% Asian, and 0.8% other minority category. Type of diabetes was not assessed, but there were no significant differences in the mean age, current diabetes medication and years since diabetes diagnosis between the two groups, suggesting that the distribution of type 1 and type 2 was similar between them. DM smokers were more likely to be without health care coverage (14.7%) or on a government health plan (25.2% Medicare, 24.0% Medicaid) than DM non-smokers (10.7% uninsured, 23.8% Medicare and 13.9% Medicaid). DM smokers also had lower mean Body Mass Index (31.9) than DM nonsmokers (32.8).
Dependent variables were five core measures of diabetes care that are part of the CDC's Seven Diabetes National Objectives for state-based diabetes prevention and control programs. 10 The measures include Hemoglobin A1c (A1C) test, dilated eye examination, professional foot examination, influenza vaccination, and pneumococcal vaccination. As a reference, the mean values of the latest A1C tests were also presented. The A1C value was an optional question and only 43% of the sample responded. Those reporting A1C values were more likely to be older and had longer duration of diabetes compared to those not reporting their A1c values, but smoking status was not significantly associated with A1C value reporting. Each measure was compared between DM smokers and DM non-smokers after adjusting for the effect of insurance status using the direct standardization method.
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Conclusions
The results of this study indicate that DM smokers were less likely to receive recommended diabetes care when compared with age-sex-race matched DM non-smokers. Effects of the differences in insurance status, where DM smokers were more likely to be uninsured or on a government plan than DM non-smokers, were suppressed in the comparisons.
The present study did not assess smoking cessation advice provided by health care professionals to the DM smokers in the sample. We have other data sources that can fill this information gap. The New York State Adult Tobacco Survey is an annual telephone survey of 8,000 non-institutional adults designed to assess smoking-related knowledge and behavior. 13 The survey conducted in 2003-2004 indicated that 80.0% of DM smokers (n=126) had been advised to stop smoking by their physicians. Yet only 50.5% of them reported actually attempting to quit. DM smokers were significantly less likely (p<0.01) to acknowledge that smoking causes cardiovascular complications than DM non-smokers (77.5% vs 92.5%).
These findings suggest that some DM smokers were unable or unwilling to acknowledge their increased risk for complications, and also less motivated to follow through with physicians' advice, which may have contributed to the disparities in the recommended care for diabetes. A further study examining knowledge, attitudes, and beliefs about smoking of a sample of DM smokers is needed to confirm this hypothesis. Limitations of this study include the recollection bias and social desirability bias associated with self-reports, and the lack of income and educational information, which may have additional confounding effects.
In conclusion, we strongly suggest that health care professionals be more active in educating about the risks of smoking and assess smoking status of all DM patients, advise DM smokers to quit smoking, and pay closer attention to DM smokers for signs of complications by making sure that all necessary preventive care and examinations are performed. 
